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Pflugers Archiv 
European Journal of Physiology 


The Journal publishes research reports 
likely to advance physiology in the widest 
sense, i.e. as the science of living things. 
Pathophysiological papers will also be 
considered, provided they serve the 
purposes of physiology as a basic science. 
This means that their subject matter must 
clearly convey a message of physiological 
interest; clinical papers are therefore 
excluded. 

Purely methodological papers will be 
published in a special section 
instruments and Techniques. 

A further section Letters and Notes is 
published at the end of each issue of the 
Journal. Manuscripts must not exceed 
1000 words and may contain not more 
than two figures in the case of Notes (no 
figures in Letters); they should be 
submitted in duplicate to the Subject 
Editor. Letters will refer to an article 
recently published in this Journal. When a 
Letter is accepted, a copy is sent to the 
author of the article referred to, who will 
have the opportunity to write a reply for 
simultaneous publication. 

Letters and Notes will be reviewed by a 
Field Editor and may be edited and/or 
shortened. The accepted manuscript will 
be returned to the author for typing a 
camera-ready copy (see guidelines in the 
Instructions to Authors). A Letter or 
Note, once submitted in camera-ready 
form, will be placed in the next issue due; 
this means it can appear in print within 
3to 6 weeks. 

The Editors of Pfliigers Archiv endorse 
the “Recommendations from the 
Declaration of Helsinki” and the “Guiding 
Principles in the Care and Use of 
Animals”. All investigations involving man 
and all animal experiments reported in 
this Journal must have been conducted in 
conformity with these principles. 

Editors are instructed to refuse papers in 
which evidence of the adherence to these 
principles is not apparent. Differences of 
opinion will be adjudicated by the 
Editorial Board of this Journal. 


Manuscripts in triplicate 
should be sent to the most 
appropriate Subject Editor 


(see inside title page for addresses) 


Copyright 

It is a fundamental condition that 
submitted manuscripts have not been 
published and will not be simultaneously 
submitted or published elsewhere. By 
submitting a manuscript, the authors 
agree that the copyright for their article is 
transferred to the publisher if and when 
the article is accepted for publication. The 
copyright covers the exclusive rights to 
reproduce and distribute the article, 
including reprints, photographic 
reproductions, microform or any other 
reproductions of similar nature, and 
translations. 

Photographic reproduction, microform, or 
any other reproduction of text, figures, or 
tables from this journal is prohibited 
without permission obtained from the 
publisher. 

The use of general descriptive names, 
trade names, trade marks, etc., in this 
publication, even if the former are not 
specifically identified, is not to be inter- 
preted that such names are exempt 

from the relevant protective laws and 
regulations and may accordingly be used 
freely by anyone. 


Special Regulations for the U.S.A. 

The Article Fee Code on the first page of 
an article in this journal indicates the 
copyright owner's consent that in the 
U.S.A. copies may be made for personal 
or internal use, provided the stated fee for 
copying beyond that permitted by Section 
107 or 108 of the United States 
Copyright Law is paid through the 
Copyright Clearance Center, Inc., 

21 Congress Street, Salem, MA 01970, 
USA. If a code does not appear copies of 
the article may be made without charge, 
provided permission is obtained from the 
publisher. 

The copyright owner's consent does not 
extend to copying for general distribution, 
for promotion, for creating new works, or 
for resale. Specific written permission 
must be obtained from the publisher for 
such copying. 


Subscription Information 


Volumes 390—392 (4 issues each) will 
appear in 1981. 

The price of each volume is DM 330.00 or 
$194.00. 

Prices for back-volumes are available on 
request. In addition, we also offer 
microform editions in 16 mm and 35 mm 
microfiim and microfiche. 
Correspondence concerning subscriptions 
should be addressed to the publisher. 
Changes of Address: Allow six weeks for 
all changes to become effective. All 
communications should include both old 
and new addresses (with Zip Codes) and 
should be accompanied by a mailing label 
from a recent issue. 


North America. Annual subscription 
rate: $598.00 including postage and 
handling. Subscriptions are entered with 
prepayment only. Orders should be 
addressed to: Springer-Verlag New York 
Inc., Journal Sales Department, 44 Hartz 
Way, Secaucus, N.J., 07094, USA, Tel. 
(201) 348-4033, Telex 0023 125994. 


All Other Countries. Annual subscription 
rate: DM 990.00, plus postage and 
handling. Airmail delivery on request 

only. For Japan, postage (Surface Airmail 
Lifted) and handling is DM 114.00. 

Orders can either be placed with 

your bookdealer or sent directly to: 
Springer-Verlag, Heidelberger Platz 3, 
D-1000 Berlin 33, Tel. (030) 8207-1, 
Telex 01 -83319. 


Offices: 

Springer-Verlag, Heidelberger Platz 3, 
D-1000 Berlin 33, Tel. (030) 8207-1, 
Telex 01-83319. 

Springer-Verlag, Journal Production 
Department, Postfach 105280, 

D-6900 Heidelberg 1, 

Tel. (06221) 487-331, Telex 04-61 690. 
Springer-Verlag New York Inc., 175 Fifth 
Avenue, New York, N.Y., 10010, USA, 
Tel. (212) 477-820, Telex 0023 232235. 


Responsible for Advertisements: 

E. Lickermann, Kurfiirstendamm 237, 
D-1000 Berlin 15, Tel. (030) 8821031, 
Telex 01-85411 


Das Heft enthalt eine Beilage des 
Springer-Verlages Berlin, Heidelberg, New 
York. 

Printed in Germany by Wiesbadener 
Graphische Betriebe GmbH, Wiesbaden 


© Springer-Verlag GmbH & Co. KG 
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Instructions for Authors 


1. Manuscripts must be written in 
English. Authors not familiar with 
English are advised to seek the help 
of an English-speaking colleague. 
Correct language is the 
responsibility of the Author. 


2. Manuscripts must be submitted in 
triplicate to the most appropriate 
Subject Editor. 


3. Manuscripts should be typed on one 
side of the paper only in double-line 
spacing with wide margins. The desired 
position of figures and tables should be 
marked in the margin. Form and content 
should be checked carefully to exclude 
the need for correction in proof. A charge 
will be made for changes introduced after 
the text has been set in type. As a rule 
papers should not exceed 8 printed 
pages. This equals about 24 typewritten 
pages DIN A4 with 33 lines per page and 
65 strokes per Ime. If an article is 
illustrated, the space occupied by the 
figures must be allowed for in the length 
of the text. 

Each article must be complete in 
itself, i.e. comprehensible without 
detailed knowledge of a previous or 
subsequent publication of the same 
author(s). 


4. The title page contains: 
4 


The title. For bibliographic reasons, 
double titles are undesirable 
particularly if the authors of the main 
and subsidiary parts are different. 
The names of authors and of the 
institution (the latter can appear in the 
local language). If there are several 
institutions, please make affiliation 
clear. Give full address(es). 

The running title (page heading) 
which should not exceed 67 strokes, 
including spaces. 

Insert “Send offprint requests to ... 
(name of author) at the above 
address.” 


b 


~ 


c 


d 


5. Abstract and Key words: 

a) The manuscript must be preceded by 
an abstract stating the main points 
(not more than 200 words). 

b) Below the abstract up to 8 key words 
are to be given for subject indexing. 
Key words should be taken from the 
Index Medicus or, failing this, 
composed on similar lines. 


6. Small print. Historical reviews, 
materials and methods, mathematical 
derivations and other secondary matter 
should be marked for small print. This is 
not done to save money — it costs more 
to set up — but to improve presentation. 


7. Footnotes, other than those referring 
to the title heading, should be numbered 
consecutively. 


Pflugers Arch, 390, 4, 1981 


8. The list of references should include 
only works referred to in the text. They 
should be cited as follows: 


Lee JM, Hill RM (1972) Responses of 
midbrain cells to blur. Pflugers Arch 
336:213-—216 


Hille B (1971) Voltage clamp studies on 
myelinated nerve fibres. In: Adelman 
WJ (ed) Biophysics and physiology of 
excitable membranes. Chapter 12. Van 
Nostrand Reinhold, New York, 

p 242 

References should be listed at the end 

of the paper in alphabetical order under 

the first author's name. If an author who 

is cited also coauthored additional papers 
that are cited, and if he is the first author 
listed, the order should be as follows: 

First author and one coauthor — list first 

alphabetically by coauthor, and then 

chronologically 

First author and more than one coauthor 

~ list chronologically (not alphabetically 

by the second author), because only the 
first author's name and the word et al. 
followed by the year of publication will 
be used in the text. 

In the event that more than one paper by 

the same author or team of authors was 

published in the same year, the letters 

a, b, c, etc., should follow the year 

~ e.g. Schwartz (1971a) — in both the 

text and the reference list 


Personal communications should be 
cited only exceptionally and preferably 
documented by a written statement, e.g.: 
Muller H: Personal communication, letter 
of October 31, 1972. This document need 
not be submitted to the journal but must 
be available in the file of the author(s). 
Oral communications should be 
mentioned in acknowledgements. 

A reference cited as “in press’ should 
include ‘‘accepted by” with the name of 
the journal. It is not enough to say a 
paper is “in preparation”. 


9. Legends. The figure legend should be 
sufficient to allow each figure to be 
understood without reference to the text. 
Each figure should have a short title 
followed by a concise description. All 
abbreviations and symbols appearing in 
the figure must be explained in the 
legend. Information given in the legends 
should not be repeated in the text. 


10. Figures should not be regarded as 
mere illustrations but restricted to the 
minimum needed to clarify the text. 
Previously published figures cannot be 
accepted. The same data should not be 
presented in both graph and table form. 
As a rule, requests for color reproductions 
cannot be approved unless the author(s) 
bear the costs. 

All figures, whether photographs, graphs, 
or diagrams, should be numbered 
consecutively throughout and submitted 


on separate sheets. The figures should not 
extend beyond the print area of 

170 x 220 mm or the column area of 

80 220 mm. Several figures can be 
grouped into a plate on one page. 


Line Drawings. Please submit good- 
quality glossy prints in the desired final 
size. The inscriptions should be clearly 
legible. Letters 2 mm high are 
recommended. 


Halftone Illustrations. Please submit 
well-contrasted photographic prints, 
trimmed at right angles and in the desired 
final size. Inscriptions should be about 

3 mm high. 


11. Generic names of drugs are 
preferred; if trade names are used, the 
generic name should be stated in full at 
the first mention. 


12. It is recommended to use the 
Systéme International d’Unités (SI!) 
for the numerical expression of the 
results of measurements. In cases in 
which the SI unit is different from the 
conventional one, the conventional unit 
should be added in parentheses; e.g. 

12 kPa (90 mm Hg). Concentrations may 
be expressed as amount of substance per 
unit of volume (mol-!~' or subdivisions 
thereof) or as mass per unit of volume 
(g-!-* or subdivision thereof). Compound 
units should be written with a mid point 
(e.g. N-m) and with (positive or 
negative) exponents (e.g. N-m~°-s~'). 
In unambiguous cases the solidus is an 
acceptable alternative (e.g. cm-s~' = 
cm/s). The decimal sign between digits 
should be indicated by a full stop. 
Numbers with five or more significant 
figures should be separated by spaces 
into groups of three, starting from the 
decimal sign (e.g. 87654.93215). When 
there are only four figures a space is not 
needed. There should be a space between 
the numerical value and the unit (e.g. 
1240 J-kg™' - K~'). [See Pfliigers Arch 
(1977) 368:1—2.] 


13. Letters and Notes. Manuscripts 
must not exceed 1000 words and may 
contain not more than two figures in the 
case of Notes (no figures in letters); they 
should be submitted in duplicate to the 
Subject Editor. To ensure rapid 
publication, the Subject Editor will 
enclose with the acceptance special 
stationery and instructions for producing 
a camera-ready copy. A Letter or Note, 
once submitted in camera-ready form, will 
be placed in the next issue due; this 
means it can appear in print within 

3 to 6 weeks. 


14. Offprints. Fifty (50) offprints of 
each paper are supplied free of charge. 
Additional offprints are available in lots of 
100, provided the order is received with 
corrected proofs. 
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Advice to Authors 


The illustrations that will appear in your contribution will be shown to best advantage if you follow the brief set of instructions 
below. Please read carefully. Thank you. 


The Publisher 


Preparation of Line Drawings Drawings are to be twice the final size 
Illustration copy should be prepared to and executed in indelible black ink. 
fit the format of the column or printed Important points to note: thickness 
page (print area) so that 1:1 reproduction of lines, size of inscriptions, size of 
is possible. In case reduction is ab- measuring points, adequate spacing 
solutely necessary, please state the of shaded and dotted areas. 


alternative scale desired. 
The publisher reserves the right to 
reduce or enlarge illustrations. 
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Words should be in upper- and lower- 
case characters, not capitals. 

The following are optimal sizes as they 
finally appear in the journal: 

Capital letters and numbers: 2 mm 
Lower-case letters: 1.6 mm. 


samples | to 5 show 
the original size and 
after 50% reduction 
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Selection of Illustration Material for 
Halftones (photographs, micro- 
graphs, X-rays, instrument traces 
etc.). 

Photographs should be sharp, well- 
contrasted glossy prints of the 
original negative, trimmed at right 
angles. Halftone illustrations should 
be prepared to fit the format of the 
printed page (print area) so that 

1:1 reproduction is possible. In case 
reduction is absolutely necessary, please 
state the alternative scale desired. 

The publisher reserves the right to 
reduce or enlarge illustrations. 


¥ 


2: 


Mark or crop marginal portions 
which are not required (at right 
angles, please). 


Please see that illustrations which are 
to appear together are mounted 
accordingly as plates and that they 
correspond in size. Also they should 
not exceed the print area of the page, 
including room for the legend. 


With X-rays, please indicate the 
significant parts on the back of the 
copy, or on an overlay. 


> 


Inscriptions, marks and scale lines 
should preferably be drawn neatly 

in black ink in an appropriate size 
on the face of the illustrations. 
Inscriptions should be about 3 mm 
high. Where Letraset is used, please 
handle it carefully and protect the 
photographs with an overlay. 
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Indispensable 
for the 
pulmonary physician 


Subscription Information: 

1981, Vol. 159 (4 issues): 

DM 212,-, plus postage and handling. 
Please send your order to your bookseller 
or directly to: 

Springer-Verlag, Promotion Department, 
P.O.Box 105280, D-6900 Heidelberg, FRG 


North America: 

US $ 131.00, including postage and 
handling. 

For subscriptions and back volumes price 
quotations please write to: 
Springer-Verlag New York Inc., 

175 Fifth Avenue, New York, NY 10010, 
USA 


Back Volumes Information: 
Vols. 101-156 (1947-1979): 
Complete set DM 6.088,- 
Vols. 101-150 (1947-1974): 
per vol. DM 104,- 

Vols. 151-156 (1975-1979): 
per vol. DM 148,- 

Vols. 157-158 (1980) 

DM 308,-; US $ 179.00 


Sample copy upon request 


Springer-Verlag 
Berlin 
Heidelberg 
New York 


An International Journal 
on Lungs, Airways, and Breathing 


ISSN 0341-2040 Title No. 408 


Editors: E. J. Moran Campbell, Hamilton, Ontario; F. Trendelenburg, 
Homburg/Saar: M. H. Williams, Jr., Bronx, NY (Managing) 


Associate Editors: G. J. Beck, New Haven; R. F. Coburn, Philadelphia; 
L.M.G. van Golde, Utrecht; R. E. Hyatt, Rochester; S. Lindell, Malm6; 
M. Paiva, Brussels; H. Y. Reynolds, New Haven; S. A. Rooney, 

New Haven 


Advisory Editors: H. Bartels, Hannover; K. Bartmann, Berlin; J.D. Brain, 
Boston, MA; G.Cumming, Midhurst; L. Diethelm, Mainz; I. Engstrém, 
Stockholm; D.C. Flenley, Edinburgh; W. W. Holland, London; A. Huzly, 
Gerlingen/Wiirtt.; A. Junod, Genf; K. H. Kilburn, Bronx, NY; 

H. W. Knipping, K6ln; C. Molina, Clermont-Ferrand; E. K. Motoyama, 
Pittsburgh, PA; G. Neumann, Stuttgart; N.G.M. Orie, Groningen; 

J. Piiper, Géttingen; K. L. Radenbach, Berlin; F. Ruff, Paris; 
B.G.Simonsson, Lund; M. Scherrer, Berne; 1. Vogt-Moykopf, 
Heidelberg; G. Worth, Moers; H. Yamabayashi, Isehara; T. Yokoyama, 
Tokyo 
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Lung publishes original papers, reviews and editorials on all aspects of basic 
and clinical research dealing with the lungs, airways and breathing, includ- 
ing developmental, environmental and genetic aspects. Although there is 
emphasis on studies of the healthy and diseased lungs and bronchi - includ- 
ing diagnosis, pathogenesis and therapy - the scope of Lung includes work 
on neurophysiological and other aspects of the control of breathing, on the 
respiratory muscles and the chest cage, and work on the cellular and tissue 
level as well as studies in animals and in humans. 

Lung accepts papers from any one of the disciplines that contribute to our 
knowledge of the lungs, airways and breathing, including physiology, bio- 
chemistry, pharmacology, epidemiology, cell biology and environmental 
hygiene. Case reports, short communications, and technical notes are 
accepted if they are of particular interest. 

The criteria of acceptance is the scientific merit and interest to our inter- 
national and diverse readership. Lung’s policies of scientific reviews of 
manuscripts and of rapid publication of accepted papers promote its chief 
aim: to serve as an effective, independent, international medium for the 
pulmonary physicians as well as for physiologists, pharmacologists, en- 
vironmentalists and others whose work is dedicated to lungs and to brea- 
thing. 
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and Embryology 


ISSN 0340-2061 Title No. 429 


Editors: K. Fleischhauer (Managing Editor), Bonn; S.L. Palay 
(Managing Editor), Boston, MA; R. Bellairs, London; R. Bunge, St.Louis; 
H.-R. Duncker, GieBen; W.-G. Forssmann, Heidelberg; K. Hama, 

Tokyo; R.K. Schenk, Bern; K. Theiler, Ziirich; F. Walberg, Oslo 


This Journal publishes original articles on anatomy, histology and 
embryology of vertebrates and, especially, of man. In recent years, parti- 
cular emphasis has b2en placed on embryological work and on studies 
contributing to our knowledge of the structure and development of the 
central nervous system. ; 
The investigative methods underlying these studies range from the mac- 
roscopic and light microscopic to electron microscopy and stereology. 
Manuscripts submitted to any of the editors are carefully reviewed 
by an international board and English-speaking language editors. All 
possible effort is devoted to ensuring the highest standards of photogra- 
phic reproduction and the publication of timely contributions within a 
few months of submission. 


Subscription Information: 
1981, Vols. 161-163 (4 issues each): 
DM 990,- plus postage and handling. 

Please send your order to bookseller or directly to: 
Springer-Verlag, Promotion Department, 
P.O.Box 105280, D-6900 Heidelberg, FRG 


North America: 
US S$ 595.00, including postage and handling. 

For subscriptions and back volumes price quotation please write to: 
Springer-Verlag New York Inc., Journal Sales Dept., 

44 Hartz Way, Secaucus, NJ 07094, USA 


return to: Springer-Verlag, P.O.Box 105280, 
D-6900 Heidelberg 1, FRG or to your bookseller 


0 Please send a sample copy of the journal 
Anatomy and Embryology 
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(Give complete address of your institute) 
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